The risk of coronary heart disease (CHD) associated with saturated fatty acids (SFA) varies from no association to a significantly important risk. CHD is the number one cause of death in the USA, accounts for approximately 17% of deaths, and is associated with over 1 million myocardial infarctions (MIs) each year. 1, 22 Nutrition and modification of diet make up one of the primary lifestyle approaches to preventing CHD with a major focus on the reduction of dietary SFA intake. 2, 22 The purpose of this commentary is to address the published scientific evidence in an attempt to answer the following questions.
(1) Is there an association between SFA and CHD risk? (2) What is the comparator macronutrient that proves that SFA will increase CHD risk? In other words, there is no placebo to investigate their independent effects and so the effects must be expressed relative to a similar amount of energy from the other macronutrients that replace the SFA. (3) Is there a different CHD risk depending on the specific SFA? (4) What is the difference in CHD risk depending on the source of the SFA? (5) If the SFA is replaced with isocaloric energy at different levels, what is the change in CHD risk?
Present dietary guidelines recommend keeping SFA intake at 8-10% of total energy intake for the prevention of CHD. 22 Clinical trials offer conflicting conclusions regarding the role of SFA and the risk of CHD and its clinical complications, such as MI, congestive heart failure, angina, and sudden death. The lay public is confused by media miscommunications and misinterpretation of published data, recently published national best sellers advising the public to eat more fat or wear shirts with similar labels, and the conflicting nutrition recommendations published by national and international committees. 1, 22, 27 It is difficult to rank definitively all the possible variables that relate to the discrepancies in the role of SFA and the risk of CHD, but many have been mentioned in the literature. However, the dietary source of the SFA (i.e. milk, dairy meat, cheese, butter, processed foods, eggs, coconut oil), 1, 13, 14, [34] [35] [36] [37] 45 the carbon chain length of the SFA, 13, 15, 25 and the replacement macronutrient 13, 14, 24 probably account for most of the discrepancies in the studies. There are many other issues that could increase the risk of CHD related to SFA. The reader is referred to these references for a more detailed review of the effects on lipids, inflammation, oxidative stress, thrombosis, and genetics. [1] [2] [3] 18 The effects of specific SFA on blood lipids is reviewed in a comprehensive meta-analysis by Mensink. 53 There have only been a few observational studies that have investigated the relationship between specific SFA and the risk of CHD. 13 The NHS and HPFS studies evaluated incident cases of CHD and the association of SFA compared with unsaturated fats and different sources of carbohydrates. 24 Higher intakes of whole grain carbohydrates and PUFA were associated with a lower CHD risk based on quintiles. Refined starches and added sugars were associated with an increased risk of CHD (HR: 1.10, 95% CI: 1.00-1.21; p trend = 0.04). 2 Isocaloric replacement at 5% of energy from SFA with PUFA, MUFA, or whole grain carbohydrates showed a 25%, 15%, and 9% lower risk of CHD, respectively.
A study by Jakobsen and colleagues of 11 US and European cohort studies showed similar results by replacing SFA with PUFA and the risk of CHD. 40 During a 4-10 year follow up a 5% lower energy intake from SFA with an isocaloric intake from PUFA significantly reduced coronary events by 13% and coronary deaths by 26%. 40 The Cochrane database review in 2015 suggested that reducing dietary SFA lowered cardiovascular events by 17% (RR: 0.83, 95% CI: 0.72-0.96). 42 The review incorporated The PREvención con DIeta MEDiterránea (PREDIMED) was a 6-year prospective study of 7038 subjects with a high risk for CVD that included MI, CVA, or death from cardiovascular causes. 19 The dietary consumption of SFA and trans fatty acids from the highest to the lowest quintiles increased overall CVD by 81% and 67%, respectively. The reduction in CVD in the highest quintile of total fat, MUFA, and PUFA compared with those in the lowest quintile was 42%, 50% and 32%, respectively. The isocaloric replacement of SFA with PUFA and MUFA reduced the risk of CVD and death. SFA from processed foods and pastries had the highest association with overall CVD risk and SFA from vegetable (vegetable oils, nuts, vegetables and margarine) and fish were associated with a lower risk of CVD. 19 A total of 7447 patients were enrolled in the prospective RCCT PREDIMED diet study over a study period of 4.8 years. 20 The primary endpoint was the rate of major cardiovascular events (i.e. MI, stroke, or death from cardiovascular causes). The major cardiovascular events from MI, cerebrovascular accident (CVA), or total cardiovascular deaths decreased 28% with the consumption of nuts and 30% with extra-virgin olive oil (EVOO). 20 The group assigned to the Mediterranean diet with EVOO had an HR of 0.70 (95% CI: 0.54-0.92). The group assigned to a Mediterranean diet with nuts had a HR of 0.72 (95% CI: 0.54-0.96). The reduction in CVA was 39% (p < 0.003) (33% reduction from EVOO and a 46% reduction with nuts). The reduction in MI was 23% (p = 0.25) (20% reduction from EVOO and a 26% reduction with nuts). The total number of cardiovascular deaths was reduced by 17% (p = 0.8). 20 Another group analyzed the relationship between choices of dietary fats and overall mortality. 32 The study included 126,233 participants from NHS and HPFS. Every 5% increase in SFA consumption was associated with an 8% higher risk of overall mortality. For those who replaced SFA with unsaturated fats, especially PUFA, there was a significantly lower risk of total death and mortality from CVD compared with those on chronic high intakes of SFA.
SFA are diverse compounds, are not created equal, and cannot be 'lumped' into a single category. It is prudent to replace LCFA with PUFA, MUFA, whole grains, and dairy and plant proteins. The recommended grams per day, or percentage of SFA relative to total fat or total calories, cannot be accurately determined nor recommended at this time, but it is suggested that the SFA dietary intake should be well below 10% of the total caloric intake. 22 The overall relationship of the human diet to CHD should include the totality of our nutrition and avoid reductionist evaluations of single macronutrients. New nutritional guidelines should promote dietary patterns that improve CHD based on validated science. 
